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(54) SEMICONDUCTOR DEVICE AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce leakage current by 
providing a second insulation film on first semiconductor regions 
in semiconductor regions having first conductive regions, a first 
insulation film, first semiconductor regions and second 
conductive regions and providing third conductive regions on 
the surface of the second insulation film. 
SOLUTION: As for sources 250 and drains 350, a gate 500 
brings the electric field effect on a channel 150 through an 
insulation film 980 from both sides. Carriers tunneling an 
insulation film 931 between the drain 350 and the channel 150 
are controlled by the gate 500. In this structure, the electrode 
350 can strongly suppress the leakage current because of a 
barrier 931 sandwiched between the channel 150 and this 
electrode. When the electrode 250 uses a polycrystalline Si- 
doped at a high concentration, the electrode becomes a channel feed source and hence n- and p 
type devices can be formed according to the conductivity type depending on an impurity. 
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[IW<« l ] Si <o>f Si l <o&li$t Id l <n> 
^mwmm. tixr/m2commmmt^^^^mi^m 
nt . flness i co^mfommizmiKm 2 o^is 1 . 

cis^2 ] is 1 commmm. m, 1 <otet»K, * 1 0 
MtdfllWj: . ^«r< k t Huiem 1 <&tmteffismwsi 

if«^iiL, Kris^-^^^i«(aiffi(cm2co^M« 
a. 

*wai:T-&aiwsH i cfc 9it*j«3«cieKc7)^*si 
[ 6 ] bu IBs i comm.mmtp&mmm$> * wi 
^(wwtcj; "5»jasii» «f3e»2o*«jR«35f s a«« 
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axxm2 wmwmmt £ ma Lfc¥3w* 

k, fiie»2W|(UI^BtiBfc»Jtfen>tlB3^»«« 
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f50 0iiy-hwr*4. 

[0003] W-Mh7yyX^, *«0ffcStfl*fc 
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ku-y >'kv^^7t«fiB* s »« 100 tmsmtztom 

mkmw&mgi.mzttMLxzK. v-x. h 
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1200, 3 0 0cO3l$€r/h$< (^<) ^SClfC. 
y-x , KW yto*tiajiH«£/jN$ < -f 4 - 1 OTHIlrc 
£>4. CcO^^fiUltcx j t LT^tLTV^. U*» 
U J£fii«if£££S<-f4i:. t£IWl^ffi^ii^L, 

r- 5 >isx?<vmifcwmj}£i&TZ-£%mM&4i tx # 

Tv">4. 

[0 0 04] ttz. zixtim%&Ty°v-i-tLx. 
t&mmmmmwztmmmxm*; wmt^^v m 

200001 iz&Cijxhwmt. mamt^-**)^ 

racO^T1±^r<, f-^yi^fct^ScOfefiJSt 
«5rHLS(E^'«Ji{c^or^S. fit. -c 

DflUSSfUfc* -Scomilh^y^^ (TFT : Th 
in Film Transistor) tty tt'ix4ft 

4#. *&iiJK£tf- L-Cf-v^/MBSK^att-i fc jW&Si: 

[0005] 8tS&fl& J: 4«ffiffijate*£»&-r4;fr 
ffifcLT. y-x. fw yttltt^ffl^i-^t^l 

J: 9$r3*VO -y h*-A'J7 
y— X • FWV MOSFET(SB-MOSFET) 

fcnffcttvcv**. ift^coliitJcovvm. «i.fcr , r 

K. ^-f^'y^X. U?-. 6 5f, 6 1 
^>6 2 0K(App1. Phys. Lett. 65(5), p p .618-620,19 
94) JztJWC. Tucker^fcJ:0«ift$aTVM>. $.tz. 
£*M)Kffci LXii. i^, t-. 7M. -f-. nyy 

X. f?/Dy-, 'V-. 1 998^7^, XX. b* 
-. T-f\ -f"-. 3 5 06^. 2 3 0K*^2 3 3K(P 
art of the SPIE Conference on Microelectronic Devi 
ce Technology II, SPIE vol. 3506, pp. 230-233) IZti 
VvCWanst^*ft(f»*4.*lS. Ztlt><7>$mTl±. 
y'3 7h^f-fS'J:Il*McLt, y-X. 

y 2r*s*^w * * -r t 4 z. t tm hwzto 
£ t wwm%fi:ib . t coraco o —7t>m± lx l * 

V\ y-x. FP-f >ia<3y-?<*><S«^£fl"*>SIL 
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[ o o o 6 ] ^NWHaiisaBfcffl^sy'f y-t/i-t 
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y - ? mm<?yj?tc\ \ 3 ssg?-x -1 •/fy^f^it 

[0009] *Hc7)jgKJ?<J£rg&W3. buIEco^*SI 

Srffitt-rSfccOT'&S. 
[00 10] 

^-4. ^u, m*ncommcoBmcomizmzmM*mi 
[oon]y 3 7 b^-m^vit, mizzmtsm%:& 
'j-7*^<^ro-c^4„ mm^mnzmLtctmit 

ttSB-MOSFET*»)fit4t, X>f 
fflUTV^cOfi, y- h^aPcO^CO^T-. JKffi^(±X 
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9<r>±W^EMt^X^h. Z\oLti^g%V-7Z 

0 , 5 1 0 lz£ 0 . MlB*^f-v *)V 1 0 1 SrjKtrMKfi 

■t&zk if^mxhh . *mnz&tt&mfommmiz-o 
^xiz. mtmm<nmuzt5^x . «jfc*rife*ttfcs 
fflfcjB^*. dco«3fi-cJi. x^r -yf-^^fcsesfary- 

^^ffig|5co^(^^*s|5^t^^^•Cfc , ). ^K*»#fcJ:4 
[00 12] Zti>lzV-7ZWx.&tz#>, AJKk^W* 

5r®fflL7ti,cOT$>l.„ 

[0013] H3{ijiCTc0^a h y*-m-&£mty-t& 

vmmmxhh. m3\za. ^mm-isot^ 

COTS. fcit^x/PSiPGLE f 36«^$nS. B4(i* 
4. 04Ofll«-C«ll3cO«ii(Ci^%I19 3 l*5|§(t 
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$>tlX^&. 

[00 14]f^*, s y 3 7h^-«^tlii3«A' 

^MPm^iO'J-^«sfi2rCTi.TV^. ZZlZ, 04 
iZfi.tzti&XolZ^ PmtJt^J:9:*£&P*M«;*P i 

I (Metal Insulation June 
t i on) kLXfaktlX^Z. ZcDMlt. MM£. S 
zefOT^yy^ ^"7* tS3^;^ -fJU is 
-X. fg2I£, y'a^-f'J- T>Y V >-X(Physics 

of Serai conductor Devices, seconded! ti on, JOHN WIL 
EY &; SONS)c0 5 4 0H:*^5 5 3H(wlBjS§ixTV^„ 
^COJ: ^IC«V^S«?P i ^^O^Jf^^T'^, 

imx'Z&ztfrh. m£cr>x4 y-f-y a^%> z. 
[0015] ~mz. ^mm* v y*>v%mzi o 
Tco^-^-izimLx^i,. fUAffimk tx 

[0016] *^(oif>tT(±. § ^>{c, mm^^^ 

Mj-^*Mtiz£2>o--7'mm.<omttWz-z>z.t 

K)^lzmm}%:&m>-tZ.t&X°Z&J:ol,zZi:& < , z. 

nm&mm z tzztx\ m.^mmx'h -> tztm®mk 

<n V =y ViSx-?*®%\zm&L-fZ> Z b WTZ dz^c 

•ox^z. zwzth. tmmizx&mmnfrmcon-izB 
m-t&zk&x-zx}}*). mmj)<7)&Tzmi-?z>c\k 

WTZX^Z. 

[00 1 7] Z.ixt,<r>$))%:Zimiz5\Zlil-tZ.tX\ V 
-?W3i*WsbXi&< jrmwc* S3Wb7yyx^i 

mznzzt&x*zz>. tti, z.cr>m~7m&±. ie 
««#&j:?>\ rnz&x-. m^mLmmzmtiti^mi^ 

tizmw-tz. 

[0 0 18] 

mm-th \z%ti-> x , *m%.wco3L%m&mcDm\®£m 

[0019] *mzmh?mmiWi 
*m&w<o*m&mm<7)Rmm%m 1 ^mma. m 1 <n 

2<r>mmm®k ^i-h^mtmmt . 'j>-%<t t, mm 
& i <o¥mtmmzmirtim 2 enmm. t , mis^ 2 <o 



[0020] ifwrnmrntcxj -yi-mtt&m-t&z 
mmcoxj -yf-gpt Lxmubxumx-hz. 

hZt .lit. *^cr,^*^a<±@^T 

[0021 ] *IIf&BJ30^ttl£«^ftl§«£lF£20JE5 

jbu. «i«m»H. ifsi^mpWH 
is. fe±tf*2o»«^fc!e^Jianfc¥«#fiMi« 
«k . t <> tuiem 1 «^#««^Htris*#*a 

nit, frie^ 2 ^nmm^mrnizmf^ixtzw, 3 0©^; 

[0022] ±s&Mtm&\±. m 1 <tfmE»& m 1 

SI 1 AXffi 2 co^«^i*ti V -X ft 6 ^{i K V A V<7>\ ^ 
LT. I?1E^1^#*«^ ISlcDiteiiiJBL 9S1«7)^ 

[0023] 1 tOf&^JKfi, MMfff 1 <0^«1S 
Hffc«<?5<Sv^afl:fli. i/'J3^tiitf)BflSBi, 

vaflsft«rif36*ft«WT*s. st. immnmk lx 

isvaywtim. bhw&viM mimm^mw 
#mfc8mzMiz&<m^t>i\x^&ttmx'h*) . 

[0024] znt>v>smmti<%m&izt$v 
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#f£L<U:l nm e fc'5 2nmSJS*^ffl$iX2>. 
[ 0 0 2 5 ] m 1 ^««ftSt IS 1 eD*6«7>Jltt 

[00 26] ^3c0^{i. V-XhFU-'O-fc^-h 

hw. i <Dmwm®±.izm i cotestiiw^ l . mmm i 
m2<7)mnmmi^L. imz^wummwmizm2co 

[0027] ±Mm&Ucr>tfWr>mW,z J: ot> Tie?) 

[0028] *mnm4cr>mmn. micom&mizmf 

[0029]®=. 5cOJ&«{i, Mie«0S»W 

msmmiz^wm* Y-fy7"?hztxmmtmzi& 
m,\tztitz*m>fomiiz£ o ms&ztxx ^* kco-e*. 

[003 1] *!S^tcfcv^{i. Huia<^#^mffi«5: 

[0032] *m<7)m8<7)&ma. mmm i <7)mmm® 
tfimmz^wfaZ: F-vy-y-th z\ t X'&mnztitz 
*mftmmiz±K>Bf$.ztL. miim2comwm.m s &m, 
mihh^\mWimzyfm>>i* Y-^yy-th^tx^ 
m\\L%ixtz*mfomMz£<om®.ztix^z,h<?>xb 

[0033] mz*mmtnz&mt Ltz^mzsm 
ttnwwv-ymz. mm<?>*mwttmi l ztevz>®m 

zm^x+ttx-foZ. i/VayizttLxw-ymim 
®L 1 02»cm-3SJgtLh^KHTS)S. 

[0034] z\tit><7>Y-~rmzm?hmm\±. 
Mmzimzix&wmm&m. mmnmmm^vx 
t>mmxz&i><7)Xh&ztitwo3.xi>%:^<, 
[0035]^, ^.mwm^mw.mmt.zii^x. m i 



(Dwmma x 2 <^mmm.mizmttitz^m#mm 

mmtzmhyyiSAfcommzmm®. mp*>, 
htphi-* *>\sm®£ffifctz> . vt-^x. zcommzte 
wr, *m%.wiz*5^xi±. mfm&mmt. *mim 
mtb y*>vmm t <oM-%xmm?mm® zmm-tz 

[0036] *m?mcr>m9<vmBte. w, 1 <mnm. 

miotmm. min^m^m®. &£vm2c7>m 
mmt&t m-t z*mim®t , mm 2 co^mitm® 
ommtm&mmnmmijft t itim-ft wmizmnz 
m2<Dtmwit. mmm2cr>tmm<7)wmizmit>tit: 
w,3<mmmmt. o.r>mim,ih^\m2 
<7)mwM®cr>mcr>\, ^tifr&(s;mmzT%ffi) jK-tv 
yLtz^tagkisv 3 yiz£K)&f£zti. mmmi$>&^ 
\m2<vmmm®cofo<Di^cr)\^Kfri)Him\z£ <om 
f&zti. mum 1 nmmmmfr is 2 commmmizmti 
zmzmmz. yvayis^x/b y^ng^n*«a$ 
tix^&*m&mwxfo&. 

[0037] ±Micr>Bm* i 

[0038] z its xm^x z tc mmwcom&mo* 

B^ox-f ••/^■y-fif^yWB.^za^xf-v^)^^^ 
v T&£iz.ikztix v ^ h*mwmw.xh htmoz\tw 
*mmmim.mz, zixzxmwLxzti* 
mfcmm. ^■hmmy-hmm^^mb^y^^^ 
m^tz^mmi^mm.iz^xmm-t h . 
[0039] %m*mmEmmwcr>Kmm%m 1 o<am 

znmffi&ftmzwMmzigwiZtiKmmstfriiiL 
m?£in-&*m&mmiW.x$> . 
[0040] zlx. m^mmm^tii tm^m^-^ 

[ 0 04 1 ] zlx. zcoBmco^mmmmwizte^ 
x , mzmM®.ft&&tmmx'm±ix. mmnmvm® 
{zumLtzmmmzx^m^iim-h^ttK 

m^mm^^mt txm^x^mmi^mm^m 

c mttm&wcoi%b&^ftgiwcohy*)i>imm 
\zmLxmihixtzmmm®z®wi-?&<ntfi&& u\ 
ztiit. mfmMzm&-tz>izt xKin^xh^-h^ 
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t$> h . mk. %m.*mtmwvm i&£vm2 comm. 

[ o o 4 3 ] x, ^mwnco^mmmcommm^ mm 
mzTh^mt Lxm^x^mmmmm^mm-r&m 

cornet vxwm t . pmcom&y- hsmjnsmm h 

[0044] *mmw>^mffi£m.<7>ftmto%m i 
icommit. *+vr*&aintuhi>9Livmb* m 
less i <m8^m&&$&tisitz>&%- : $:tkjfrf&Wffi 

&-rft#8#>\ ^stt«®gp, Yv^ivmm. axv 

bXtbh. 

[0045] = ^JUifLtf. ^^Sifd. ^MSIfcWcfll 
^^(*gl*5f »*S h (T1)W 

Ifi**- b M^*56^M b^yfX? (T2) Srqft-rS 
^NWWEflSIStiJ^T, Tl«f^*;^UT2 
»y- h S iiT V ^ ft ^f«E«K«-C* 

ft. *lt. hv^nesw&fjfflLrx-f-y^ftfp* 
h ? ys'x? (tdii it,.* 

«Kl^-<y(CfflS-tftt«OT*ft. «e-5T» MIBTlt 
T 2 <o«NS»i»:<o»JBIj&»* ft . 

[0046] < i ) m®mi$-*mtem®- h 
mm:-&mmmm.®-T 2 oy- k 
< 2 > ^mmmmm- h >*>umm--mmtm--m 

*lt. zcom-s. mmcommzte^xiz. mni) 
tza ft ft AflraMB«*-T 2 *>y- h , ft ft v liuf a 

( 2 > tzatttmrnrnt-T i<r>y- bitm-mx-mm 
ft. 

[0047] :OT$^o^ft%f££aa»ft*££ttr*- 

ztt¥&mmmmz&^x . t^a^Ti^ 

•TM^ttSLS-^i: L-CV^fttmpdt^ajJfeft. 
[0048] *S^<7)i^ft:^<o. gS 1 2<7)J£® 



m 1 ntrnvmrnzm 3 31 1 ntmmt , 3B» 1 
ft¥*£fr#t«t. ^»2<^«*t^»«riE J NWW!a 

[0049] *»JDBi, X-f -yf-^FatSfll^ S«W 

mmmw.commiz$i^ z^ummmzma-ttt 

rtifcflMSSfiTv^. -fttiv^b^ftJSl^^tt^ai: 
^$iiTV^ft^T'J>fto ft-oT. £<3JB!Btti«tf>/J>. 
M-fk(c*f>JTS>ft. Si:. Hutem2c7)^f*t^<7)ffl^ 

[0050] *Mfra^±fc*«0fl&*>»!B 
Sr^-ft$-frft*aSr*^-ft*®4^l#^a-r*>S. i 

cftitTftft. c<o«ta<o$sfl»o*o#ia<o*<>« 
fttc(i^< coms&^ffl^ft i fc* s ai5i5ft . 

[005 1 ] 2|sP.^m 1 4<0Jg«Sli, irasssi 
1 . ^V^t{±Htnemi 2^iS#:|eiS^S^^- : S:< b t 

2^m^tzim¥mftmmizjo^x . M^ttt^T2 
s>ft. 

[0052] 1 5 comma. mx.a* mzcom 
tmm&mmmzis^x . wmu^mtmz. mz&x. 

[ 0 0 5 3 ] fr^LJt J: 0 iz. y- wvum&ztii 
amtf*>&zb»e>* *MftWco¥mmmmmiz*5^ 
xa. r-hmuzmfeL. v-xh&^mvu-jyco 

[0054] *gico^ 1 6coBBii. mttf. mmcow 
^mmmmmizti^x . fflm*&Lwz* mx-mi- 

yva vm$.* i £ft£*£hzbX' . ay-nfflisv 
-x , Ki^^f y«@^c7)me^-fb^-5-i. ft £ t TK^- 

[0055] 1 7 comma, mur. «9be»i 
i*v%l«*i 2w^fris^asr«^fflv^-rrix^ 

-x, Kix>f >m®izmmixtzm&mtfm.$i-t&£o 
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[0056] *mcom 1 8 comma. *mz&t>$>¥m 
mm. z^ummmmmw.. mmmzmi. m 
2, h&wmi o. isi ico^mftmm. &^ui¥ 

&MZm£Wtf. SOI (Silicon On In 

s u 1 a t o r ) mLtizB®.ztix^&imfc¥mft 

[0057] *mcom 1 9 comma. ±Mzmm*mmi 
mmmz&^x. 9^^m^coy-hmwsmkmm 
mimizmt>zm9i-&zt%<m&z$:&t2-£z>M 

[0058] ^rncom 2 o comma. m$mm v^yv 
x?iz±&mz&*-$mk. tm^A-mmtm^hm 
n$to tzm&$)%: h y y i?x ? \z x ^rn^ta v mm 

[0059] *m<oi&2 1 comma. mnmu2 oco 
tmmimmmiz&^x . «#KAttiLB*<^ ##s^ 
m^-coy- hmmiz. mmunmizitK.m^^mTco 

[0060] *soi^2 2comma. mzizmte oco 
*mmmmmzts^T . mz&tti&mmmtf'j?* 
<ti> 3^mLcomz&^im*wwm.wx'hz>« 
[oo6i] -^mcow.2 3comma. mz.t*mz2 \ <n 
^mmz&mwiz&^x . un^titzmmmm^mmt 

kLxmfr m-tmm^mfommxh & . 
w.2Acomma. Mt^mzi2. hh\^amz2oco 
¥m#mmz&^x. imnffity-hmmnmzxK) 
mmm*ft%fr-it&mmz ma Ltz^mmmxh 

[0062] *mcow£imizi%jb&?mco3i&&m 
*mcowm-fimizi%bz>mi comma. ^mwmm.±iz 
micowmm^mm-hTMt. zcommuz&mm 
i>l< ammg.^wfa* Y-^yy-thzt x-tmit 
ztitz*mmtmmzm&-tz>j:mk. zco&mtfmb 
L<a^mit^tttz^mmtmmco±mz^2commm 
z&tit-t&imt. zcot%2co&mm±.iz¥mmtmm 
zmm-t h is t . z comsmmmcommzm 3 com 
mmzmm- hunt . zco&3cotmmcommizikm 
mt> L<am&mi,zT-nm$: Y-wy-t&zkx&m 

mcommrrnxfoz. 

[0063] *mcommfimzi%£>&m2comma. * 
mfa%m±.izm i commzmm-hiMk . zcom i 
cotmm±izi&mmi> l< aHhmjg.iz^mwz K-ey 
m^t x-i&mitz titi^mftmm zmfct&TM 
t . flria&sttJi t l < «^JS^$n^^if*w«ii<o 
±gi5{c^20i^i»5-ffM-ri»ist, *mmtmzT 



^VyrZ.imX'm&L-thTnt. ZC0T*:>\s7 r x# 

mcn*mwttf-\m\zm<xico&mm*mm-hJMk . m 
mizx ot %m&miz x ^xmir^? r ximco* 

-fimxhh . 

[ o o 6 4 ] z com 2 co^mwmmcommnma. *>tt 
x t, mzcowmco h 5 y v x 9 * sBt-r h iz a -c 

tti-tox-. %m*mtem zmmwnmtzx ~> x . 
tkmzmMrthttmfiwtfeeyx-hh . 

[0065] fir£S52<iO#31^aoS^ffiteJHV>4 
JPSfci. »Afk*»^4T^7T^ttJ!SWi|M»#s|im 

mcomziz^tm-tz. %comz<nm**>wtdi. mti 

2 nmX 015 nnu $>&\MZ5 nmi 0 1 2 nmgjg 
Sr^ffl-tS . iPSBUiffift 5 0 OS i 0 7 0 0 SSSOD® 

Jig. 5 o osu o 5 6 osmmtmt lv>. jp^#h 

[0066]^. T*^7 r x«3B<?>iNWWm]it* 

^*iO*SMWBt»WlS-fr, i^»««S"C, SIS 

*IMMILC (Metal Induced La 
teral Crystal ization) t LT^D 
btlX^h* 

[0067] vxy. mm*m^x*mm\co$mm\z^ 
^xmrnizmmtz. 

[ 0 0 6 8 ] 0 1 1 a . -*w*mz x z> mmKm^wm 
wmmzmbLtitco. ttzmi 2a^cow-mu^r i y 
hz^Ltzi>cox*hh. *m?cowtMffim&£T/zcom 
rnxma. ii^Ls 1 tmmcoti&>. mi ix-a. m 
=m*&ft<omfm-r ^commx^ l. m?m 
mx-ffhtihMmmiz^xammLx^h. mmz 
ts^x. 250. 3 5 oiiv^x, Fissiyx-foL * 

+ ^;H 5 OCT LTM9 8 0^U, y-b5 
0OW%,ft&}%:ZWmfrL>R&LX^&. ¥U^iy 35 
0tf+^;H 5 0f§Hzm&tititm®9 3 l$rjii§ 
< h y^)V) -t&** 'J Tft. y- h 5 0 0 tzx 0$iJW 

ztix^z. 6oot±h'ix-f y3 so^^tti-riitf) 
Th^w^mx-hh. 

[0069] zcoffiikx-a. m2X'^Lti^-^^m^ 
coT-m^m^a^^tr. ttz. ^^>utmmtcom 
&izimm9 3i?:mttc\tiz%*)^ >j-9m^mi 

[0070] wf. H53&»6Hi lzm^ixzcowm: 

[0 07 1 ] v-»JrJ>-a«100«ffi{C/l$50 0nm 
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MS^ IMWMttw K5>f X7f i K>fmum 

9 0 04><C #Rte'3 0 0nmCO3E$<7)?tl 0 2, 10 
3£®jft-f&„ (05) 

±imWu$m\Z?vyx'r>ZVmL, CMP (Chemic 
al Mechanical Polishing) *£{;: J; *) . 1102, 10 

2 . 10 3*1:^ >-^x^ y 6 0 0 £IM>&/,/SWlta* 
f»fc*iS. (06) 

ISmWLklZj-fyi 0 0 nm (350) , f-^y^ 
t>fH5nm(931) Sr**U $<S><C, ^eft^U 
=fV2 OOnm ( 1 50) 5r«IS-r^„ ^^^ b b b^'J 

ik*^**. **?«Bfttt. H5£fflvvc 

1 l^L^Jcdic, 5 0^«T(ciE«L 

tv>£. zntifr. mnzmmffimziiKi'Zrtt&zbX' 
/^sea-rsii:*^**. (07) 

y'Jn LISAS' U 3 >"! 15 0 ZM&ik 
■t&Zb & . ZixizJ: K) llff&ISIHt £«fo?-v 

*-)iffi.®*%hzbtfX'*h, zco--ydrjimm 

it. 2 nmiD 1 0 n mc7)/p$coigffl. J;»3#f;£L<«: 
3nmJ:i?6nm<03SH-C3!!R$^S. X. fuie<7>*£iP B 

wm&vuxot. zco- yyjumz&n-t&zbbiii 

[0 0 7 2] *hUi/'XhZm^X^?-->'7'$:ft 

LxmffiLti?mftmfo±.iz. mm9 2 ozmm-t 

h> <KWC\ i<O^IJCMPacj: 9SHLJBI9 2 0£ 
yJll 5 0^®t~-&*>-frT^ffl-fk?rfir^. JKvvC. -co 

0, ze>izi/>j-3>mim9 5o$rit»-r.s<, 

T\ SftTifv - 1 *<T'£ & . d OIS 

i«l:J:ot, ^SSA^DnyJii 5 0+^ *h 
^^tfWRWttO||6Bct«liSii:36*^*4. duffel* 



5o<7)ji§(cffia-r^„ 

[0073]fii250tU, Pt, Er^cO^'J 
1M MfeMMUR. PRtJTiNWNfJiiAiJ 

rmt Lxtmtt^-h. z^z&jm mm, ?y 
yx^rvm) <7)mzmmLxj&fct&zbtfx*%z. m 
m-imtsxxf&mmz 9 2 oiB^tx7fy/t&. 
mmmmx'itmtix^^K zob*. 112m 

25 0X*LtiJ:oizay?7b (7 20) Bl&&3\Z 
fflLfcJBJfr*-*. (08) 

Z. o Lxmiimltzm^cr,±mz>- U 3 ^B?-fkJS9 2 1 * 

jaT*mfc*4^flwsnfcBMiaMi<i«r^9 2 1 
rsrt. (09) 

-ySrfflv^x y^-x^^rfejciot. Jiig>fgfil8t9 2 

1CI104 £Bf&t&. mmm 2 5 0 & j; t^^-v *^ 

i:=fir4^ISA^!;3>'15 0<0MfflS:KajS*&. (0 
10) 

miss! i o 4 ftommfonrnffiiz, c v d&jc j: o 5 n 

m^'J3 yBHUK 9 8 0 £$fX t^f*. y- h 5 0 0 

01 1 TfJ^'J 3 y|KU!9 8 OliS 1 0 4« 

COSI 0 4co£ffiiz&-rLi»&glZ%:\>\ Mz-tt. m 

L, ^^JT'(i:iS-fk)«iiCVDS(cj;oTffM^ix-CV^ 
«1 0 4CD£mizB®.ZtlX^Z>. ZOZbli. 

aTemkow&miz a t H*r » * . (in) 

[0 0 74] 01 2«SK¥*«cilB»±SSJ:0cogi 

mtmcoay?? vmmr)*m\/4T*7Y*7F*mx*$> 

S-^tTV^. 0{i, tf^jx^i^ttiLBe 0 O^con 

h 7 1 0, y— V 5 0 0A.(?)ay^?f7 3 0 s 
^ffi2 5 O-^sCO^y^^ h7 2 0cOieaCT5r^:fCV'> 

4. 01 Ueji&ft&idl::, CK^ffiiSTIi, 1ES3 5 

OJif-v^H 5 0t«CAijr9 3 l*^iflTV-> 
[0 07 5] £Jt, mtB2 5 0C«ae»CH-ey^L 

[0076] JJEOaStWCIi. tU Lff^StO^ft. 
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cr>M£. 01 3^£>01 7&m^X3Wt*&. 
[0077] #fl|fc:i5«,vai, JJEStitflfcOH 5 J: *) 0 

6 0 0. RX/^>M3 5 0. ^-^ 1M FJ19 3 
l > #Sg B B B v- 'J 3 yjf i 5 0 . d 5 Lxm 

ffiztitzmm>±mz^ 7*?y**+M f«9 3 

2. -^^Jf 250. ^»M950^tt»-ri». (01 
3) 

m^tzx.'y^-yv-nm^x-ox, matk9oofm*i t n 

m-t^>tX\ BfflW«*x->rf-v^4. (014) 
&WC\ S^fiLttC, 8Mfc»9 2 0**«Lfc«s CM 

JitxyfA^m. (015) 
-yJffli^i'yfy/MWoi:, I920i:Ii 

0 5 id LT»«Lfcail 0 5f*|CO«Jlft 

nwmzy-hi&mm 9 so mm-h . sst. 1105 

«ffcy-hJ15 0 0^*6SW4. fit, ^-hJ!5 0 

0 ?:x < y f-ys'-y s -r t x\ mmm 250 ws^ x-y 

-hM5 0 0tm#>i&toWSLk-*&. (016) y*- 

h«5 0 o±<7)m£tmm9 2 1 mmzw- 

5 0*M*Lfcft. &WM<nm 6 5 0 SiMlfcth Ztiz 

£ , onmm2 5oizm-&MB.z&f8.-fh* zconma 

^'-hJ15 0 0i>J:l>'iItf> 

<cffoC:i:*i-C'#«.. (017) 

3Ufm*y-hTt>&ORmWikAND®K (JbSV^t 
NANDES&) 

[00 78101 8(i4A*cOORIUSS$:^-r^fffi[IIS# 
HT2&4. 01 9«£fttcttJ£L£«ffi^¥®WT 
^hSr^-r0T'S)l>. ft. 01 9fc*jwm, £tt«Dffi 
B£*"$-fctf>. y- hit 5 0 0. 3l£!±iLg&6 0 0. fe 
<tr/1Effi2 5 0g|#tBti:. -?-ti-e'^l<7)3>^7b^ 

[0079] 01 sK^mKSiWiaffiwfcwc** 

*\ *WWB«, i<^)EI»*«J«-r4«il»y-ha«» 

[00 80] 02 O(i3A^JWANDEISg<7)^(l|llSS0 
T'S>I>. 02 HZZtUZttfoLtimm&crtW-mU'l TV 



021-m. zeym-Wi^t ±as§i# 
aj L«-es> i>m@jf 250^ y ^yrx-m Lti . 

[0081 ] «ri£UfcJ:3K:, #»BJI<7»l*e*fflVvt, 

it bp*>. *ffl^Bj<?)ffijt-c'(±. mm 

2 5 0®)£B$tc. ^yfT^&^iS^J:^. Y-\zy? 
[ 0 0 8 2 ] 02 2\tA y><— ?<7)m<7)W&&<?>*mi' 

ATw &*tmx'fo h . ; <7>m\&. 

S. 2-5C0«ffi2 5 0coa*.. ±«H=Ji. 5tt*$r. T« 
(cJi^ay^h'-ev^LTV^. y-hn>-^i?h7 

3 0^Sf> 5l#tt5L600^.cO3y^i7h720 
* S **^T'$>^„ 1B*16 5 0t± 0«ffi»2 5 0^. 

*fi-efi, y^y^m®.. mmmmmnztix^z,. 
[oo83]i23ii, ■iy^-?*2 &mm Ltim? 
^•tmm^^m^Arvh^^mx'h^. w*>, 

02 3 ««^{i0 2 2 <7)«3t£ 2 gMJ^K LfeflBtT* 
•S. 3 0k&Jl7 2 0&mt2&Z\tX\ 2-ocoA 

yj <- ^ coJBKa** $ ilT ^ s . 
[0 084 ] ro-feX(CfcV^T(±. y-h5 0 0itmHU, 

i-&ZbtfX'ZZ>. 

[0085] *mmicom?ffimx'i3.. w&mmzm^ 

X^Ztztb. ±§P«ffi2 5 0A^^|#tUtIE$S<50»)« 

4*^02 9ti, *py*»w43t*. mmummz^ 

[0086] *«8MH<0iBa*ft*iaWLJtn^fcJ: o 
TB!ria01 3i;|5|««0«*#cS:f#.S. IB*>. ^f*S« 

i o oc7)±mz^ mmm9 o o^s«t^ix. zcnmmm 

xm®L*zmm)±mz^ &mmm3 5QZffi&-tz>?- 
?yf§. \-y*>v$m$k9 3itti:&**y*2t*)-'iY 
+■* */nw* 1 5 o h tc%> ^m&is v a ym. jg 
iz. m2cr>mmm®2 5 ozffi&L-t&j-? ym. ±m<v 
$mmm 9 2ottx<oi/v^ ymmmzmm-tz . 

ZLX. m&$h%Mhyy> : x?cD*-rVT(VmfiJj 

miz£-?x. n?-—y?*'fio . 024<i. wmmm. 
■Hfavzt*9--vy%tdz3&mmwi (®3 50,15 

0. 250. 920) ffmm^L-tzii^X'hh. (0 
24 ) 

z?vxmffiLtim*±iz* y-h*eit«*»*», ^ 

-hOT15 0 0fcJ;^*eiSM9 5 5$:»«-rS. 
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m&y- htmmm 5ootii92o nmzft&tz 

mm95 5(,t^va>mimzm^ti. zlx. zti 
t><?Mmw. i5oo, mpm9 5 5£i%m&mz^? 
-=~>?*'<io« 025-m. mmcom^zx^x^L 

±co?>.y-\-mffitffr;ZtiT^&. Vita. I16C1 
hti&XolU Jf 5 0 0{3»1 0 5mzm<&&LZtlX 

v^4. mmconmi£*mx°hip&t&bmoz\tx'b 

(025) 

m95 6<7M)£Z^A?mmbLx.mmm9 2o. 2 

50. 1 50. 3 5 0£, BfSJBttfcLX-yf-y*'-*-*. 

mm9 5 5RX/9 5 6<w«ii mut, mmco 

CVDmiZ^titfB:^. (@26) 

z?lx. mffiLfzmfo±.iz, mim9 2 1 srttwu 

(027) 

BizftLMjmizttm-tzmmizmn&irt&vz.?* 

Mf, ttftlR9 5 5. *fci*!89 5 6iOMfeS$rVX 

Ltbh. (028) 

Zcofficofomz? yyx^y 6 2 5 £iltf>j&tf z b X\ 

£ge^Wt;:Si^LT^<^fcA i T'£&. IP*>. 02 
9 ft 4 . %-mWB 2 5 0 CDfgi$#**g|S 2 5 1 tio 
Xmx btlX^&tf. ^ynf>I6 2 5l:J:otffl 

6 2 5(1 Ztl£X-iZMf&£ttfzm2 5 liCioT-eo 
tlX^h. (029) 

\zm^hz\tx\ md-z^mum'&*m-hz\btfi 

X'ZZ. 

[00871 03 0»i±SSB<?5*Sr«&CWt=*Lfcy>f 
y-fe^TO3|sS^HH(c«S¥^£#^S«OiS*E0l<O»rffi0 
^t'J-fe/Kt ¥«MMS*10 0{;:?Bjfc3ft.fc 

[oo88] i o o izmm^mmm 2 2 

0. &J:lf3 2 0#»$j£SfU mmi^SLbyy^X^ 

A r-v$mm9 7 oim^ixh. z 0 Lxmrnztuz. 
w§Emmmm%&x-8tb%2>!mtmm£. zti 



$.x'^xztzim%.mz{%hm=?-x'b&<n>x\ zzx- 
ii*<ffim<nwms*t'r&. i3ocfc^t, w*9 

3 1(ihy^/L-W, 1 SOte^^lVbtc&timW- 
2 5 0liI2^ilWB, 9 8 0fi^-h«S«a(l, 
5 0 0(i^'-h«®lT'ft^. 

[0089] l«t^l.i^fi35 0(±. tuiey- h 

u-f >x-b&bbi>iz^ m^mtm^coy-hmmb^: 
z.&n$mmz^x. *"r*/n»tt*«fl:3*. mm 

2 2 0, 3 2 OIBfca&MilEBi: LT . flHRjWWt*ai3 

ie«««rg&-e*s&««$3 5 owj-mw* 
v^t*\ &tf*mmmmmz-BimizLx\*&. zz 
x'%$mmt&3 5 0 M&mith 

>y~$"£> Z b X'&WiA£LtzfS>m£k isOzy&m^XZCD 

®mffl£. mmmzB& lx t, x 

[0090] ttafi^ * LI ^OS*HIS§li^01JS:0 

3 lS.t/03 2<C*Lfc. Zti^co^^V-^)^ 

[0 09 1 ] 03 lti, HSOfcjSbfc****?*^ 

ggCtS^C, 03 l<02o<0h7y^nis T 
2izMLX. m3 0coffimmiZmLti&&<r>W^ZttL 

[0092] D lt±^AttJLV-F^ D2{±«§a ! ^ 

v\ Zcotztb, zcommzx-ox. ^-'-haasrM^ai 

[0093] 05 9ii±MZ<omX'<?¥&m^<7)m<7>?-4 A 
f-A—hT'S)^. DK D2, D3. *3j;lXD4{i:«-^ 

JITfi. 03 l£^LfcBIHB**J8lvcti6. 059 
U-fe;KcJ;l»#§jiA (tw) % gS^tUL (tr) 
D 4 <?>m,mtfk Srtt^KO, •fey^T^rtiOigKl^ 
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i. 

[0094] zcoffi&X'li. &£&*-Bkm*-lHL$l 

03 lt^L^^ffiHISHa-Cti. DUD2, D3 
fc D 4 i: * J #3flft {^^M^Wt* £ J: o KWM^ 

<tt>DUD4, D2i:D3^MM^W{CiS3c-r-S.J; 
5»ClBS§ilTV><t(f «fc^. DUD2, D3tD4fc 

i. 

[0 0 9 5] H3 2ti. »#a«^fc^aJL<0V-H«8 

«*s?9 1 ozmmMzmax^z,. l^u m 

BfOflUtfcfcWtJi. li350ty-h500l:IM 

i<~fc&<ffM-ri.Ii:* J T'#i. vvfei?)**^** 
856 L» £ft£ioT£<^*fc^£fcararflB"C2b 
i. 

[0096] DK D3til»ftLf-^^ D2tif 
fc&^T-:?*, D4fiV-H*-C**. 

£P3L ifc*ajL*?«:NaS4:Lfci:&, 

«i-7- h'&D 4 tc;ft«{5^ jDi. h Z k T*yW&t % 

*). — f^tBLSmcfcUT 

14, jE«ffl*JiIiSii:T, f-r*/Wi3i->'«QBi:'Sr 
-So -T^*>. D4\ZjiEmfiLt:toZ-&ZtX\ -y 

zkwx-zz. z<F>tz, •saaamcfewtn, x 
v*7wmm&htziib. *nz.hzk 

Si. «at<o^ fflfflMifj^T'S^r^o 
fcfctfj. »S&A «t>*^y-h*E«r 
*<0««*8l«L$rV\]:'3fc» ^fLiO. ffiv^« 

i«e®H*^< x zmmrnzftttz z t tmmx-h 
~>tz> mmtmmzjs^xu. m^mtmcov-vwtm 

cowL&vim) zm^&zktfx-zz. 
[00971S60I1 mmm* t o ^>vam^m^<n 

^-(AfA-h^UW. ZZX\ D 2 
( tw) mtm^liiL ( t r ) ^(cR^(ii](cy^ 7X 

1, D3JiSg^tBLr-^^. D2lif|^f-^ 

15. D4<iy-K^{c*trimJE$r^LTV>|>. D3« 

wj±ttmiz&t>ti&£oiz. mtimnmz4m(Dmm 



zm^z>ztfr~*if&k%z>. 

[0098] w^fflui^y-hinate'r-** 

ZktfX'^&tzih. TiS?MtLtii>cr>TI,±%<. «ft 

m$ftm&m&LtzVimt Lxmx-m-tz t t-es i. 

4*:, y- MWtffi fc«»««f«!Bfe: ± OS^tfJ LIS 

[0099] 033(4113 1 <7)p<* U -fe;K7)T W ^(C 
IBS LfcH 5r^n L*: t OTJ i . C0tttSJW7-K 

gf. C2(4f^tKLV-F^tf0h'5^yN*g|5. 
ffiLx-^^-feyxgS-Cfci. 03 3T#^'J-fe;P 

spline l fc t i hx-ib i <ot\ i i xMwmxmrt 

3Ri. 

[oioo] *Sf6H3<o^«^s<o«Ji<ctj(ti u- 
h >*jv$m& y- v mmiz «t g ^mzmm-tt ztx- 

■TSae-fW"* i t iSIBRSrfc < i t **««rc 

Rktx ma^mmt &zt x'+Kx-b i . ^ o^sr 
[oiou z coimmwtfmm* 

JWJf * i 1z#>. ftn#H. ffl?8^«» L^tti i k tfX 
Si. ItRiUffiMfflv*^ -T=5r 

^iifctc^ti**. mtRzti&v-mimxx'hTu 
4*-*x$>'9. m%%jz$z<wm&MJ£ZkX'*ti 

znhzktfx'%&. 

[0102] 03 2[zfr.Ltz^f)^>V^m^Xh. 0 
3 3kmm\zX^)*L)VT\s4 ZBffct&ZktfX'Z 
i. ffe*. 03 4^-TJ:3(c^S^ ; £U-fe/^a^. 

X°h i . ffi«Wfc»H*:4 - k tfX'% i fcft. 
^mLT-^llT'$>iB0. BK B2fcS=S:i-fe^ 
Sr. A 0*»i?>A7{d(H<WIEEtJpiiii: 
ZktfiX't^tzhbX'hh. ZVtzib. 7-?mK WBL 
mk^^^Mz&^xmtf&ti&tztb. m&&Z.Xfin> 
??b<7)Bf$.Zmb-?ZktfX'ZZ>. W^t'J* 

i. 

[0 103] 03 5*^04 0 5:fflV^t. ft^W^^U 
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* LT . HcoS:ffl!l<7)|lf®0T-(i^'- 5 0 0 # 

m*ttmzy—bw&5 o o «r#tfsrarc*4. 
[0 104] y'J^ySSi oo±I:Momosls 

*eiWR9oo*»js-rs. Sfflbfcv-Drjy*® 

£**IMfc-f & - i: T, h*g3SJK 9 0 

5£»M>. *<0±{c, iei£/-b'i:&&:&JK*S3 
5 0UJ:t;h^HB9 3K f+^15 0*Mt 
&o (035) 

f-**;lHW*fc*S#*WWil 5 Ofc XX/W&3 5 0 

* > 310*0* huisxh mz ± o mmmmz; 

S£fW12 2 0S-^-rS. (03 6) 

£ 3 LTJ«ILfca«Lhfe:SMtlR9 2 1 £«Uf U 

^B^CMP^iOTffi-ftt. ^S^'JrJVl 5 0 

*>sai-ri»^T'x-yf-yN'.y^-r&. (037) 

«UK^*$ft^ H-tfy^L3t*ISA^U 3>2 5 0 Sritt 

aw-*. *l-c, zn&m fkisv^y 25 ozmmmvi 

(03 8) 

107 * jEj*-r4 . £ 5 lt s mm tti^^umm 1 
5 0 <7)4-& < fc t ty- 9 8 0 zmmt 

btmbixX^Z. *<?)tztb. ZZX'li. A^—y-b* 
&tmm9 3 5*t3\->XffiJ±fo±*miX\,*&. -X^- 

WUctT/-** HNyafttLTtiK (03 
9) 

y-'-M5 0 0«L> <fcwt\ itOl5 0 0 5:il 
ji^ : fV-H48fcLT>'^--yy-r-&. 04OSO* 

McowmmximmBttk ztuzy- b 5 0 o*>\ tra 

^»rlB0T-(±?S^ 1 0 7 b«tt*«UftS 
TO**>T, «*c0MOSFETtS-^ttJ;<m«-r^ 

;tmi.. (040) 

mz, ±Mztam*c&M%x : E<j-£jij&fcm : $:. 04 1 

*^04 6Srffl^tlttBW-S. Zix^mizti^Xii, 

mztfflK. 2mmwmm$'kJb*txLif>Lx^ 
C0105] m : ?-ftMffim9oozBWLLtzisvn>m 
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